Promising anti-leukemic activity of atorvastatin.
There is a current need for novel therapeutic strategies for the treatment of chronic lymphocytic leukemia (CLL), a still incurable hematological cancer involving mainly deregulated apoptosis. The purpose of the present study was to determine ex vivo the effect of the synthetic statin, atorvastatin, a known cholesterol-lowering drug, on peripheral blood mononuclear cells obtained from CLL patients. Using flow cytometry, we investigated the viability and induction of apoptosis in leukemic cells exposed to statin by the Vybrant apoptosis assay kit #4, compared with untreated control cells. We also examined the expression levels of apoptosis-regulatory proteins (Mcl-1, Bcl-2 and Bax), as well as products of the expression/proteolysis of lamin B, poly(ADP-ribose) polymerase‑1 (PARP‑1) and p27Kip1 by western blot analysis. Moreover, the number of sub-G1 cells and DNA fragmentation in atorvastatin-treated leukemic cells were examined by flow cytometry and agarose gel electrophoresis, respectively. The obtained results indicated that CLL cells ex vivo were extremely sensitive to atorvastatin. The cytotoxic effect of this statin was caused by the induction of apoptosis in the leukemic cells. The induction of apoptosis in the drug-treated model cells was confirmed by the reduction or proteolysis of apoptotic markers, such as PARP-1, lamin B and p27Kip1, the increase in the number of sub-G1 cells and DNA ladder formation. During atorvastatin-triggered apoptosis, changes in the expression levels of mitochondrial outer membrane permeability regulatory proteins of the Bcl-2 family were also observed. Ex vivo promising data indicate the strong cytotoxic and pro-apoptotic potential of atorvastatin against leukemic cells, but not normal cells. The obtained data suggest that atorvastatin be considered as a therapeutic option for the treatment of CLL.